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~~ BRAKE FLUID PRESSURE CONTROLLER fluid reservoir during traction control because of the ten-

~ BACKGROUND OF THE INVENTION " high-volume side.

e ----.Th1s invention rclatcs to a brake fluid pressure controller  If the brake is applied while the brake fluid in the reservoir

.___'mntml}er L R | diate reservoir during traction control, a greater amount of -

SRR | ~dency of the intermediate reservoir to return it to the

havmg functlons both as an antilock controller and a traction 5. of the master cylinder is being suctioned into the interme- =

.= - An antilock camr{)ller in the simplest form is known as a brake fluid than the brake fluid sucked into the brake circuit

ol e ﬂuxd return type. It comprises a wheel brake fluid pressure in an amount corresponding to the stroke of the brake pedal

~ oo . . amain flud. hnc extending from the master cylinder to the 10 brake circuit.

= = -~ - control valve including a discharge valve and is provided in during a normal braking mode will be suctioned into the

~+.- = .- wheel brakes, a discharged fluid reservoir for temporarily If, in this state, the brake pedal is released,'thé cup sealin

=~ - gtoring the brake fluid discharged from the discharge valve, the master cylinder (in the case of a conventional master

dlscharged fluid reservoir and returning it to the main fluid center-valve type master cylinder) will be gnawed by the
e e _;l1nc '. S | £ side port when passing therethrough.
O If it is desired to add the traction control function to thls Such a problem could occur with any type of master

e e el devxce the simplest and most efficient way to dosoistouse  cylinder, including the abovementioned conventional type, a

R c{}mr{}} | S 20 ventional type, center valve+center valve type, or center

- o= - - Inorder to use the pump for this purpose, it is necessary valve+conventional tandem master Cyllﬂdﬂf and other t}’PES
= - = - - tosupply brake fluid to the inlet port of the pump. There are (e.g. tili-valve type).

- several known mcthods for supplymﬂ orake [luid to the

...... ..pu mp lnlﬂt

ST o SUMMARY OF THE INVENTION
== = - These methods are roughly classified into two types. In 25

one type, a fluid supply line is provided which extends ‘An object of the present invention is to provide a brake

ioae o0 directly from a reservoir of the master cylinder {o the pump fluid pressure controller in which excess brake fluid is
=« - inlet. In the other type, such a fluid supply line branches prevented from being supplied into the brake circuit. |

- .jlrom the main fluid line Ctmnectmg the outlet of the master In order to achieve this object, the brake fluid pressure

oo and a circulation pump for suctioning brake fluid in the = cylinder) or the rubber seal of center valve (in the case of a o

-~ o~ - - - the circulalion pump as a pressurc source for the traction center-valve type single master cylinder, conventional+con-

'}_.;:;;ff'fjjj“i;;iiffj.:g;:i ___*_'f:ylinder to a wheel brake ‘The latter arrangement 1s more 30 controller according to the present invention includes a"

advantageous because the entire device can be more easily  traction control valve and further comprises an intermediate

. mﬂllﬂtﬂd on the WhCﬂl and bﬂCH.lISC there 1s no nieed (o retumn fluid reservoir which communicates with the main fuid hne

- - rescrvoir. changeover valve provided between the fluid supply line and

brake fluid from the. mlct Gf the master cylinder to its at least during a normal braking mode, and a second -

oo o Inthe latter arrangcmcnt in which the fluid supply line 35 the discharged fluid reservoir for shutting off fluid commu-

branches from the main fluid line, it 1s necessary to provide nication between the fluid supply line and the discharged

A s a traction control changeover valve to check the fluid flow fluid reservoir during traction control.

L from the point at which the fluid discharged from the pump This intermediate fiuid reservoir is so arranged that when

o e during traction mntml and provide a shutoff valve to check 40 below the atmospheric pressure, its volume will decrease

the ﬂu:d flow from the fluid supply line toward the dis- until its internal pressure becomes substantially equal to the

SN PfCSSUTﬁ 18 bfﬂﬂ“ applied to ‘hf’ master cylinder). communicates with the fluid supply line while the volume of

e 'am{}unl of brake fluid supplied to the pump tends to be *

_cylinder, flow resistance in the piping from the master of the master cylinder is being apphed to the mtenmediate B

__i-gliffﬁ;_ - cylinder to the brake fuid pressure controller, and flow fluid reservoir.

. Tesistance in the shutofT valve for closing the fluid supply s  During traction control, the second changeover 'valve_'

- .. lows into the main fluid line, toward the master cylinder the internal pressure of the intermediate fluid reservoir drops I

el et _chargcd fluid reservoir during a normal braking mode (while atmospheric pressure, that the intermediate fluid reservoir

= o=e oo One preblcm ‘with the latter arrangement is that the the intermediate fluid reservoir is smaller than its initial =
- volume, and that the volume of the intermediate fluid
A limited due to mtakc resistance at the inlet of the master reservoir increases while the fluid pressure of the reservoir - -

line during normal braking, so that the brake fluid pressure completely shuts off fluid communication between the pump

""" - may not HS_@ qu1ﬂk1y_ atl lhe lmtlal Stﬂgﬂ of U'ﬂ_CtIOH control. irilet and the fiuid. Supply line.

"One way 1o solve this problem is to provide an intermediate Thus, the pump can suction only the flui d in the interm e_f o
oo~ fuid rescrvoir in the fluid supply line. | |

T T el e diate fluid reservoir and the discharged fluid reservoir. It will

e e ~ The a;rrangcmcnt including such an intermediate fluid 55 mnever suction fluid in the reservoir of the master cylinder.

According to this invention, an intermediate fluid reser-

S rcsr:wmr has the following problems.

. Such an intermediate fluid rescrvoir is so adapted that  voir is provided in the fluid supply line. The reservoirisso

o =~ Wwhen the fluid pressure in the intermediate fluid reservoir arranged that when the internal pressure of the intermediate

-~ drops below the atmospheric pressure, its volume will  flyid reservoir drops below the atmospheric pressure, its

Sl T ‘decrease, so that the internal fluid pressure is always kept ¢ volume decreases until its internal pressure becomes sub- -
e S substantially cqual to the atmospheric pressure. Upon stantially equal to the atmospheric pressure, that it commu-

Thus, il the traction control continues for a long time, 65 being applied to the intermediate fluid reservoir. With this N

i completion of traction control, its volume increases by the nicates with the fluid supply line while its volume is smaller .~ |
force of a. Spﬂﬂg or. 1he resilience of a rubber member until than its initial volume, and that its volume increases while ..

it becomes c:qual to the initial volume. ~ the fluid pressure of the reservoir of the master cylinder is

:_brakc ﬂmd.._m the reservoir of the masier cylinder may be arrangement, it is possible to eliminate the influence of the -
= = - drawn through the fluid supply line into the intermediate intake resistance at the inlet of the master cylinder and the
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flow resistance in the piping from the master cylinder to the
brake fluid pressure controller. This makes it possible to
supply brake fluid to the pump with a higher ef[i01ency
Thus, 1t 1s possible to raise the brake fluid pressure suffi-
ciently quickly at the initial stage of traction control while
keeping the structure of the entire controller as simple as
- possible.

According to this invention, fluid communication
between the pump inlet and the fluid supply line is com-
pletely shut off during traction control. Thus, there is no
possibility of the brake fluid in the reservoir of the master
cylinder being sucked into the pump during traction control.
Thus, 1t 1s possible to prevent damage 10 the master cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and {jbjects of the present invention will
become apparent from the following description made with
reference to the accompanying drawings, in which:

FIG. 1 1s a circuit diagram of First Embodiment of the
present invention;

FIG. 2 1s a circuit diagram of a Second Emb{)dimelnt;

FIGS. 3A and 3B are circuit diagrams of a Third Embodi-
ment; and

FIG. 4 1s an enlarged vertical sectional view of an
embodiment of the intermediate fluid reservoir.,

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 shows a three-position control ABS (antilock brake
system). In this arrangement, the main fluid line communi-

cates with the fluid supply line at all times. The traction

control changeover valve used in this embodiment is a
two-port, two-position valve provided between a branching
point at which the fluid supply line branches from the main
flutd line and a fluid return point at which the fluid dis-
charged {rom the pump returns to the main fluid line.

A master cylinder 1, which is operated by a brake pedal,
has two fluid outlets 2 (a booster may be added to the master
cylinder). Since two lines from the two outlets are identical,
we will describe only one of them.

A wheel brake fluid pressure control valve 5 having a
discharge valve is provided in a main fluid line 3 through
which the outlet 2 communicates with a wheel brake 4. This
valve 5 may be a three-position type which can be changed
over among three positions, i.¢. pressure-increase, pressure-
hold and pressure-decrease positions. Otherwise, it may be
a two-position type that lacks the pressure-hold position. In
many cases, check valves are provided parallel to this
control valve to allow quick brake pressure reduction when
the brake pedal is slackened during antilock control (though
not shown in the drawings).

- While the wheel brake fluid pressure control valve 5 is in
the fluid discharge position, the wheel brake 4 communi-
cates with a discharged fluid reservoir 6.

A pump 7 suctions brake fluid in the discharged fluid
reservolr 6 and feeds it toward a fluid return point 8 in the
main fluid line. Though not'shown, a combination of a fluid
reservoir as a damper and a throttle is frequently used to
avoid pulsation of the flow of fluid that has been discharged
from the pump 7.

We have so far described the basic construction of a
fluid-return type antilock brake fluid pressure controller. In
order that this system can be used for traction control as
well, the following elements are added.
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A fluid supply line 11 is provided which branches from the
main fluid line 3 at a branch point 17 upstream of the fluid
return point 8 and leads to an intermediate fluid reservoir 12.
A second changeover valve 13 is provided in the fluid supply
line 11 between the discharged fluid reservoir 6 and an
intermediate fluid reservoir 12.

A relief valve 15 1s provided in a line 14 through which
the intermediate reservoir 12 communicates with the main
fluid line 3. It discharges brake fluid in the fluid communi-
cation line 14 into the intermediate fluid reservoir if the
pressure in the fluid communication line 14 exceeds a
max1imuin pressure necessary for fraction control. A traction
control changeover valve 16 including a shutoff valve is
provided 1n the main fluid line 3 at a point between the
branch point 17 and the fluid return point 8.

As shown in FIG. 4, the intermediate fluid reservoir 12
accommodates a piston 20 and a spring 21 and has top and
pottom openings through which its interior communicates
with the fluid line 14 and the atmosphere, respectively.
When the interior pressure drops below the atmospheric
pressure, the piston 20 will be pushed up by the atmosphenc
pressure while pressing the spring. As a result, the effective
reservoir volume decreases.

The wheel brake fluid pressure control valve 5 in this
embodiment is a three-port, three-position electromagnetic
changeover valve which can be changed over among pres-
sure-increase, pressure-hold and pressure-reduction posi-
1ons. The second changeover valve 13 is a three-port,
two-position pressure-responsive changeover valve. As the
traction control changeover valve 16, an electromagnetlc
changeover valve is used.

Though not shown, this system has an electronic control
unit for controlling the control valve §, changeover valve 16,
and the pump 7, in response to wheel speed signals from
wheel speed sensors.

In this embodiment, during normal braking mode, the
wheel brake fluid pressure control valve 5 is in the position
shown in FIG. 1 in which the main fluid line 3 is shut off
from the discharged fluid reservoir 6 and communicates with

the wheel brake 4.

During normal braking and antilock contro! mode, with
the pressure from the master cylinder overcoming the bias
by the spring force, the second changeover valve 13 takes
the position shown in FIG. 1 in which the intermediate fluid
reservoir 12 communicates with the fluid supply line 11.

During the traction control mode, the traction control
changeover valve 16 is activated to close the main fluid line
3 between the points at which the fluid supply line 11 and the
fluid line 14 connect with the main fluid line, respectively.
In this state, the second changeover valve 13, triggered by
the master cylinder pressure, will take a spring-biassed
normal position where the intermediate fluid reservoir 12 is
shut off from the fluid supply line 11 and communicates with
the discharged fluid reservoir 6.

Thus, in this state, the pump 7 suctions up fluid only from
the intermediate fluid reservoir 12 and the discharged fluid
reservoir 6. In other words, it will never suction fluid from
the reservoir of the master cylinder 1.

In the second embodiment shown in FIG. 2, an electro-
magnetic changeover valve is used as the second changeover
valve 13, while a pressure-responsive type changeover valve
18 used as the traction control changeover valve 16. FIG. 2
shows the state in which none of normal braking, antilock or
traction control 1s in operation. Otherwise, this embodiment
1s the same as the first embodiment. Thus, the same parts are
denoted by the same numerals and their description is
omitted.
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':.'::iifé?"i::::Q;f"':;:__:_j:t . Thr: controiler Of the third ambadlmem shown in FIGS. 3. The brake fluid pressure controller of claim 2, wheféin -

o _control changeover valve 16, a three-port, two-position which the volume of said intermediate fiuid reservoir-can:

clectromagnetic changeover valve is used. As the second  decrease, and comprises means for, when the internal pres- -
ot . changeover valve 13, apressurcmrespmsivc type changeover s sure of said intermediate fluid reservoir drops below atmo-

- valvr.: is used which is triggered by the master cylinder spheric pressure, decreasing the volume until the internal :

«ooe o - o aeain represented by refcrence number 5 in a simplified stantially equal to atmospheric pressure, wherein said inter- -

- - schematic form. - | mediate fluid reservoir communicates with said fluid supply
o In this arrangcmcnt the three- -port, two-position traction (0- line while the volume of said intermediate fluid reservoir is

an]_r(}] ghangg{}ycr._valvg 16 is connected so that the master smaller than the 1mtial volume, and Whﬂfﬁlﬁ the VOlU'{HB of |
- == . cylinder 1 communicates with the wheel cylinder during said intermediate fluid reservoir increases when a fluid -

~ .+ - -(raction control through a check valve 18 and fuid line 19. pressure from said master cylinder is applied to sald inter-

o+~ = Thus, it is possible to increase the brake pressure sharply mediate fluid reservoir.

= - when a sharp brake is applied during traction control. | 4. The brake fluid pressure controller of claim 2, wherem_ -

 FIG. 3A shows the state during normal braking mode.

== .. . - FIG. 3B shows the state dunng traction conirol rnode

u A ‘What is claimed is: | ~ master cylinder.

1. A brake fluid pressurc controller, comprising: 5. The brake fluid pressure controller of claim 2, whereln_ __
e e T E said traction control changeover valve is a pressure respon-

~ -~ amaster cylinder;

~ - amain fluid linc extendmg from said master cylinder toa master cylinder.

B ‘wheel brake; | 6. The brake fluid pressure conirolier of clalm 2, wherein

s w0 - awheel brake fluid pressurc comml valve provided 1n said said traction control changeover valve 1s a three-port, two- '

~main fluid linc between said master cylinder and said position valve located in said main fluid line at a point

~ wheel brake said wheel brake fluid pressure control 55 between where said fluid supply line connects to said main

e -0 valve comprising a discharge valve; fluid line and said wheel brake, has two ports in said main

.. . adischarged fluid reservoir connected with said discharge fluid line and a third port connected through a further line to

~e oo valve of said wheel brake fluid pressure control valve said wheel brake, and can selectively fluidly communicate -
.. - . . fortemporarily storing brake fluid discharged from said said master cylinder with one of said fluid return point and

e B D - discharge valve; 20 said wheel brake. |
s " 7. The brake fluid pressure controller of clalm 1, wherein

L e .-_fj_a pump connected between said discharged fluid reservoir

L “and said main fluid line at a fluid return point in said

=~ -+ main fluid line between said master cylinder and said ghmh the golume L of said I?termidlatfh T?Sf”‘_’llf can
. wheel brake fluid pressure control valve for suctioning =~ CCCTCAsE, anG COMPIISES means o, WK e Termial pres- -
s b e sure of said intermediate fluid reservoir drops below atmo-

e Tl brakc ﬂl.lld from said discharged fluid reservoir and 35

S o returning the brake fluid to said main fluid line at said

.o .. {luid return point; _ _ SIS
e L U | oo stantially equal to atmospheric pressure, wherein said inter-

©. -~ atraction control changeover valve in said main {luid Ime mediate fluid reservoir communicates with said fluid supply

=7 0 between said master cylinder and said fluid return point

~« . . for checking fluid flow from said fluid return point 40

-3A and 3B is a two-position control ABS. As the traction  said intermediate fluid reservoir has an initial volume from o

pressurc The wheel brake fluid pressure control valve is pressure of said intermediate fluid reservoir becomes sub-

e 15" gsaid second changeover valve means is a pressure respon- =
e T sive changeover valve responsive (0 ﬂmd pressure fmm said

20 sive changeover valve responsive to fluid pressure from said -

said intermediate fluid reservoir has an initial volume from

spheric pressure, decreasing the volume until the internal
pressure of said intermediate fluid reservoir becomes sub-

" line while the volume of said mtermedlate fluid reservoiris - -

CELOSL R mw smaller than the initial volume, and wherein the volume of -f'

ARl loward said master cylinder during traction control; said intermediate fluid reservoir increases when a fluid

LT a fluid supply linc exiending from said main fluid lineat  pressure from said master cylinder is applied to said inter-

A pﬂlﬂt thWﬂQH Sﬂld lraclml‘l C{)I}U‘{)l Chaﬂgeﬂvcr vaive mcdlatc fiuid reservoilr.

45

= - . anintcrmediate fluid rescrvoir located in said fluid supply

said second changeover valve means is a pressure respon- - :
=« = linc for communicating with said main fluid line during sive changeover valve responsive to fluid pressure from said

- Eoe s “a normal braking mode; master cyhnder

;ilﬁlfﬁﬁ B | ﬂmd communication line extending ifrom sa1d main fluid 9. The brake fluid pressure controller Of claim 1, wherein -'

et S and said master cylinder; - | 8. The brake fluid pressure controller {}f clalm 1 whsrem -

DI o - ‘line ata p{‘ﬂnt betwecn said traction control Changegver said U&Ctlﬂn control ChaﬂgBUVfo valve 1 15 a pfﬁSSﬂrﬁ respﬂn- e

-+ valve and said whecl brake to said intcrmediate fluid U sive changeover valve responsive to fluid pressure from said

- reservoir, | naster cylinder.

';?';5':: ~arclief valve in sai 3 Auid communication line for dis- 10. The brake fluid pressure controller of claim 1, wherein

R charging brake fluid from said main fluid line to said

oo o intermediate reservoir if the pressure in said fluid ss

position valve located in said main fluid line at a point

S 0 communication line exceeds a maximum pressure nec- between where said fluid supply line connects to sald main
e fluid line and said wheel brake, has two ports in said main
P essary for traction control; and — _ _

SEPREE I fluid line and a third port connected through a further line to
o0 o a second changeovcr valve means for checking brake fluid

~ow- = How from said fluid supply line toward said inferme-

charged fluid reservoir with said intermediate fluid

e e i dmtc fluid rescrmlr and communicating said dis- 60 <aid wheel brake.

© rescrvoir dunng traction controi.

11. A brake fluid pressure cantroller compnsmg
a master cylinder;

ST 2. The brake {luid pressure controller of claim 1, wherein

-~ - - mode and antilock braking control mode position in which 65 wheel brake;

said traction control changeover valve is a three-port, two-

said wheel brake, and can selectively fluidly communicate -
said master cylinder with one of sa:d ﬂu1d return point and |

| - ¢a1d second ChﬁI}UCGVCT VﬁlVﬁ means has a normal braklng a mﬂln ﬁﬂld ine (’JXtendlﬂg from Sﬂld maStﬁ'«f CYllndﬁr 118, 3.. | |

RO said fluid supply linc is in commumcmmn with said inter- a wheel brake fluid pressure control valve provided 1n said o
mcdlale ﬂmd rcscrvmr | main fluid line between said master cylinder and said =
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whneel brake, said wheel brake fluid pressure control
valve comprising a discharge valve;

a discharged fluid reservoir connected with said discharge
valve of said wheel brake fluid pressure control valve;

a pump connected between said discharged fluid reservoir
and said main fluid line at a fluid return point in said
main fluid line between said master cylinder and said
wheel brake fluid pressure control valve;

a traction control changeover valve in said main fluid line
between said master cylinder and said fluid return
point;

a fluid supply line extending from said main fluid line at
a point between said traction control changeover valve
and said master cylinder;

an intermediate fluid reservoir located in said fluid supply
line;

a fluid communication line extending from said main fluid
line at a point between said traction control changeover

valve and said wheel brake to said intermediate fluid
TeServolr;

a relief valve in said fluid communication line operable to
allow brake fluid to flow from said main fluid line to
said intermediate fluid reservoir above a predetermined
pressure; and

a second changeover valve located in said fluid supply
line between said main fluid line and said intermediate
fluid reservoir, said second changeover valve being
further connected with said discharged fluid reservoir,
said second changeover valve having a traction control
position in which said main fluid line is out of com-
munication with said intermediate fluid reservoir
through said fluid supply line and said intermediate
fluid reservoir is in fluid communication with said
discharged fluid reservoir.

12. The brake fluid pressure controller of claim 11,
wherein said second changeover valve has a normal braking
mode and antilock braking control mode position in which
said fluid supply line is in communication with said inter-
mediate fluid reservoir.

13. The brake fluid pressure controller of claim 12,
wherein said intermediate fluid reservoir has an initial
volume from which the volume of said intermediate fluid
reservoir can decrease, and comprises means for, when the
internal pressure of said intermediate fluid reservoir drops
below atmospheric pressure, decreasing the volume until the
internal pressure of said intermediate fluid reservoir
becomes substantially equal to atmospheric pressure,
wherein said intermediate fluid reservoir communicates with
said fluid supply line while the volume of said intermediate
fluid reservoir 1s smaller than the initial volume, and wherein
the volume of said intermediate fluid reservoir increases
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when a fluid pressure from said master cylinder is applied to
said intermediate fluid reservoir.

14. The brake fluid pressure controller of claim 12,
wherein said second changeover valve is a pressure respon-
sive changeover valve responsive to fluid pressure from said
master cylinder.

15. The brake fluid pressure controller of claim 12,
wherein said traction control changeover valve is a pressure
responsive changeover valve responsive to fluid pressure
from said master cylinder.

16. The brake fluid pressure controller of claim 12,
wherein said traction control changeover valve is a three-

port, two-posiiion valve located in said main fluid line at a
point between where said fluid supply line connects to said
main fluid line and said wheel brake, has two ports in said
main fluid line and a third port connected through a further
line to said wheel brake, and can selectively fluidly com-
municate said master cylinder with one of said fluid return
point and said wheel brake.

17. The brake fluid pressure controller of claim 11,
wherein said intermediate fluid reservoir has an initial
volume from which the volume of said intermediate reser-
voir can decrease, and comprises means for, when the
internal pressure of said intermediate fluid reservoir drops
below atmospheric pressure, decreasing the volume until the
internal pressure of said intermediate fluid reservoir
becomes substantially equal to atmospheric pressure,
wherein said intermediate fluid reservoir communicates with
said fluid supply line while the volume of said intermediate
fluid reservoir is smaller than the initial volume, and wherein
the volume of said intermediate fluid reservoir increases
when a fluid pressure from said master cylinder is applied to
said intermediate fluid reservoir.

18. The brake fluid pressure controller of claim 11,
wherein said second changeover valve is a pressure respon-
sive changeover valve responsive to fluid pressure from said
master cylinder.

19. The brake fluid pressure controller of claim 11,
wherein said traction control changeover valve is a pressure
responsive changeover valve responsive to fluid pressure
from said master cylinder.

20. The brake fluid pressure controller of claim 11,
wherein said traction control changeover valve is a three-
port, two-position valve located in said main fluid line at a
point between where said fluid supply line connects to said
main fluid line and said wheel brake, has two ports in said
main fluid line and a third port connected through a further
line to said wheel brake, and can selectively fluidly com-
municate said master cylinder with one of said fluid return
point and said wheel brake.
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